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(54) COMPOSITION FOR FORMING HIGH REFRACTIVE INDEX RLM, HIGH-REFRACTIVE 
INDEX FILM. ANTIREFLECTION FILM. POLARIZER AND IMAGE DISPLAY DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an inexpensive high refractive film, antireflection film, a 
polarizer, and an image display device which is superior in weatherability (especially, in light 
resistance). 

SOLUTION: This invention relates to a high refractive index film, the coating composition to 
form this high refractive index film, an antireflection film having this high-refractive index film, a 
polarizer, and an image display device. The high refractive index film contains inorganic particles, 
consisting mainly of titanium dioxide containing at least one element selected from among 
cobalt, aluminum, and zirconium, and the refractive indexes of the film is 1 .55-2.40. 
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/Ku-^u^iiStt, t^u^isa^ (-nh-co-nh-) ic<fc 
0-0-) cj;oT. a';iRuiiflt#«^UTii3. Tit'joui'^isaoc, -bu^i*, ^ v 

yxXT^UilStt. x7xJH^^ (-C0-0-) CJ;oT. » M L m ^» m ^ b 1 i) 
J . a{'JX7x;Uitlt3c> *;i/7l? + 5/;HI CBlA=7>fHSfSt') >;7KHSS (N 

(-NH-) icfcoT, ii*yjguaffl;*«'isseuTi)2. *'J7§>iaitt, •B'J/li*. x?' 

U>'r5>*<?)^«lS6J^JS&ICJ;'J#ii4l.2. 7K'>i75l--i»tt, 75 (-"^^ (-NH- 
[ 0 0 8 5 ] 

7Z^r>'ttStt. Men t A U -7 A >f > r - ©ffl'Jifl V U T . iiaiCiS^UTll2CVtf» 
$ U I) . 

7z2r>*ii>:A'f>5^-<?>iiB'i:tJS^tia«§»tt, -co-, - o- . 7;n=u> 
tt. - co-, -0-. - S- - ^51)1^, u y . mmmnm. ^Bai«S3VJ:&fc 

[ 0 0 8 6 ] 

A>f>y-tt. 7 Z ^ y &^U-t nt 1 »') i&b mVLY . 9?«5^r3:a^«ft t # t m 'J ig 

ul^ffl:vt*■r2D7l^UT--?»)2^■i;»f»*Ul). □:5t'jT-'^'<?)7z^>'S»t*r 
-5>jk±<97z?r>'ttSt#LTii-7ej;ii. DaiyY - <i>5g«5Jtti^«J& t * t 2 a 

»f?-»ilC»*U<,8~94t;i.967i?)?CV»fSe»*UU. 50 
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% -? ft 3 C V 







[ 0 0 8 9 1 

6rit?c>:»f»*uii. 7$/'S*^ttEsm7>tz':?ivStt. -«&7§ys< h«&7 
^yS*;fettEgSl7>tzt?/^S-?ft?c>:^^fttU < > z«l7^ / SSfei*Eg»7>t 20 
z 0 s-?ft ? u V 2^ T >j c» * b II . -ifi&75ys. H«7 5 y S * *.ttESai7 > t Z 

•?Z**£?)S«S^ClS^ri3fcH:, 7;U + ^ua|-?ftlCVtf»*b<. Bt«/i^»i^1~ 

1 2ti)7;n=;uS-?ftic>:»f»$b<. S3RJS^58t»fi~6(i)7;u=^;us-?ft"3uv»f 

rHIC»*bU. Eg«l7>€Z't?ZvScD*il'f^>«:. A7'fK'f:*>-?ftICVZ^»*b 

I). 7 5 y s*;fettraJR7 > t z Y A >r-<2>£av tsiftt wassail*, -c 
0-. -NH-. - 0- . 7;u=^u>ii. 7 ^fJ:6fc^L^©imf^t)tt^^li 

jStt'tl^-'ffit^ST'ft^C^tlf^tbU. A'1'>-5^-Wf, 7$/S*^ttEgm7>tZ':7 

/ASt*t?iis*';iab9Hii:tst>^6. ^o)§J6tt. o. i~3 2t;i.%-?ft?cvi^» 

*b<, 0. 5~30=E;U96■?ft3C>£t^r^C»*b<, 1~28=E^?6-?ft?CVtff 
f[ t » * b It . 30 
[ 0 0 9 0 ] 

JS^f. 75ys. Egffli7>czo^.S(3;. 7z<r>tt«t*r?iia 
';JSb»fltft? ur3:?effi5ia:S^«l3ftt*riii'JiSblifflcS*ti7i»Tt, |bi«<?)«) 

u . 

[ 0 0 9 1 ] 

ffil^Lt*. B^-. I. Cl¥)tSt'^8t25lS*]S«<btt<b6l», 8. N. P^Qii^tSt^ 40 

«8i25iM)iSs^be<b^«B«v<?>?e«32ttsej&®-?#mt?A>f>r-t»*b<ffiii? 

[ 0 0 9 2] 

) . j^jgffj. u'^'>i>r»j, iii8»J. ^jmiftiRffj. 5h J® <& iR ffj , »3i{xt*fj. 



in) 
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it=l?^J*/S^U-Z«l)?»e. 30~200nnnt^»*U<. J;'J»*U<r3:50~17 
Onm. ^ic»$u<tt6 0~i 5 0nm7^3. asw$.aStfrA-KD-KSt»n 
0. 5~l0umt^»*0<.cfc'>»$U<f3:l~7um.i»C»*U<tt:2~ 
5 u m f J) 3 . 
[0093] 

BS»r^Affiittt«5iRt^i o*^a»w.T<4)i¥Ha-?Psrr3c'>:r:j;';. iamw^Affi 

[ 0 0 9 4 ] 

Bi*«St1 0«:«?6J».TC-ri¥»>;U7tt. XSl (S*afi»7 9«^a%. BS«i«S 

3X* (fiij. -x^-tr^. h JiJLy . ^ y [y y) . (^a. s/'^t^utk/u^^^k. 

■!^>. =T\-yti'U7yy).J.-7')l7ll3-)l(.m. ^-;i^''^y-^-7'0/K^- 
[ 0 0 9 5 ] 

MfliSscK, tp-hy%mM<>>-snmifmnm.^^(c^ttij-^mM(D] ohs%w±-? 

»)?CV»f»tUH. »$U<l*3 0Sfi%m±. rHIC»*l/<tt6 0^S%J-H±?^ 

aiSlff^Aia^aStt. JIS K 5 4 O O C«t7l8¥«aSl«-?. H>!^±-?5)3C>:xr 

»*b<, 2HJ-n.±-?if)lc'i:»fr^rc»tu<, 3Hi!<.±-?*)3c'i:»f«t»*ui). 
JIS K 5 4 0 0 C<5f?x-A-5tS|-?. gtSI«i«<9StSi;i-®eilfii^'>«l)l3l 

y » * u i» . 

aiit/f *AlS0^ 7:1* . m «5figt t4 # 1 1 iiii ^ t u « u »^ . -feu 15 y » * u I) 

. 5%>JI.T-?iP)3CVflf»*U<. •?-HIC»*U<tt3%J!<.T.!|fC»SU<B:1%i^HT 
7 if) 3 . 
[ 0 0 9 6 1 

[ S M K6 ± 7 ^ II L:i 

■7^3. 2|i:%eHC4>Ja«7^yu/;.ttr>4lcaHW*-RffiJ;'-)fil>SW^-?ft3-6ffiW 
t * U T U T t «!: U . * 9g Bfl (?) « K ± 7 / fl. 2^ * t 3 a W 311% ft «fc 2* 

SiSlCollTgf^-^-3. 

«BH3lt%<*>:U-7tt. 7-=77yv77-<^Z*-?ft3C'^*^»*Ul). 7'=77yy77-f;i/ 

A>:0Tttt2iun-xxx7^;i' (ffj. i-yjtzf/i'tz^i'D-x. y 7 n f ii ^ ii' a - x . 
7- D ^ z II <! )i D - X . rfy^m^ia-x. 7-t2f^;u7Df<fz;u-dyuD-x, zf- 
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h y 7^ 
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□ - X 7 -f 









[ 0 0 9 8 ] 

!^c. ± <?) ffi^ »^ »i . h y 7 f >u <2 ;u □ - z t -feMSfiiia ^ 2 u tt aassi* IT 

«Ji<?)l~';7t2fJH2;i/a-X7<;U/*B:. !tf^^7 - 1 1 0 5 5^^/:^«¥-f^mrn.T 
t?f;Ut2;UD-X7<;i.Att« Sfll^e 1-947 25^^^^. ^6 2-43848 
[ 0 0 9 9 3 

mX\3t. /i!ft7l/-C7tAD^r>^bS^b7K«a (5/'7DD^^>#) . 7 h - iV^i (X 
-x>'H0(i/*<f=^=-9->. xS=7t:KD77>. VXf/l'X-TJU^)#©S»JC-Z^iiU 

. c 41 s icis b T °r^»j . « Jha "ft iR ffj . 5e<tite±»j. suanajtffj^oss 

<t)«iDffJtiOA,^»)fi (h*-7*V»-r2) t. 3K¥^c<)X>h"l/70>^g'Xyi/h*fettI51 
tet3h"7i.ZA^«l^tf**:<<>±C. K-7-'«i^?S (•5^'fV*F-r?) ICJ^VaJJf?. 
lil«»il3:$-<9H-7-tllSJjaSib. ^S?S[<9S«'it3riS«S9-t2;UD-XXXx;UH- 
7-ci>i^«iJC'feaSH-7-tttift®U. aJtft±-?iP)3 SStt» UTHJtt}!^i^-^ftLfe7 * 

h w^'kv^^n^'^mmyj . »;u-?*«9«65si^sic^ u $2!it8Pt aiar ttTSfffJtBi* r so 

[0100] 

flf«*65)-?i?) 3 . U U , flS^SStS'f tTPSlJim©^,*.-?!* - ^ ffj 13: V ^7 □ □ ^ > ^ t?) A 
□ > <bfe <t7K« t H a c S * iiu c >: * U u . r n g flti ic 3 * « lu Vtt. 

VtSi^t^. V7Dn^-?>¥tflH«acSS55l)«»JtSU7 I- V 7 H f Jin - 
[0101] 

SiS-<?):<5»tt, )^*P5S»5*>:»^tV. W.TcKiifltI. *^^5at43fi<?>Mg (-1 0~4 40 

00 -?'mm'¥(ci''J7iif)i<i)iD-x'^m yj^ff^ifk^c^JjatJ. iB&?& 

tt-1 00 1 OXZ (»*U<tt-80 1 Ot:, T^C»$U<«:-50 20 

t. :gt«»tU<t3:-50~-30t:) CJ^S^t?. /$iPtt. ■WXra:. K^-f:?''fZ->< 
9y_;i,5§(_75t:) '«'/1>fflUfeVXf'U>7'JZI-;U»5S (-30 ZOt) I""? 

cft.to~2oot:(»*u<ttO~i5ot:. riic»*u<tt0~i20 
timmYni. »ai4. sa+ ci5is r 3 «»t ? t j: u u . M5&'<»?iDai/ t t j; u . 

[0102] 

»-<?>^)*tt. amJS^)SV»r4t, AJLTCaftBHt?. *r^SWjfi9^S ( - 1 0-4 50 
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7 iio-x^mt3i. ^mmm-i^^t j'^'^mm'^c y7-d^;n2;uD-xt 

gtt 3 0 H • SeJ«.TiJf » * U U . 7 ^ ;UZ*»lBBt©»«J9)*<5^» H . « ? < Si « S 

-J^jlC-ilflfWtUll.JJlJC^iSSffJii^jStt. 0. 2MPoL~3 0MPa.<?)lD5T-?7 

o~24ot:ic^D}sRrtiz (»*u<tt8o~ezoc« sic»*u<ioo~2oot: 
, St»*u<tti 0 0 — 1 ?ot:) . »:cc*ii4<?)iiifiR»)fitt-^<?>**-?i*^^7?=^i 

life*;). <gfflrtL*.Sfi'J<?)St'feUJ«5fe>>LTlC)tiflt?*5Z^^^. -1 o~ 

5 OXlfO^Wb -znKfCRfO . niWtS: \~ 'J 7 ^ J" )l D - X}§m» 

wjffir ftT u ? s.sSiass8'«> 7 >f > t , •gaicss^s r ? ^ it -? t j; < . Eic»*u<tt 

[01031 

±ie<i)jiBBit%^*fi)S(ftt»fici!R^rn.i t©-?tt^sut^. KJfia i ~8 o o um»f«K < 

. »SU<K30~l50um. !t^C»*U<tt40~1 ZOum. «t»*U<d:40 
~1 0 OUtn"?*)?. 

SBH5tf^$;©3tS)a^tt. 8 0 %IJL±7^1CV*ft*U < . 8 6 %R±7»)ZCVtrr 
\i fCn t b \.) . mm%n»<D \ >< 7:0i . 2. 0%>!/LT-?iP)2C>it^»*U<, 1. 0%W. 

T-79> 1 -o )!-»t ^ cn^ b I) . meR%n»0mvimti , 1. 4~i. 7-?»)?cvt^» 

qftiRfjojiaiatt.SBHS^ft^o. oi~20Mi%-?i?)?c>:t'f«-^u<, 0. 05 
'-1 oJ5«%-?ft3c>j»f7iic»*Lu. )t';»JVb-7. ^yi&.mm^t^w<^)m^■^ m 

iflSl%<*IC5ia)UTtJ;l). li«B<t^l»<?)«'JCtt . 8102 . TiOZ . Ba.S04 

. Ca-C03 . '?}i'pfij^z/ti>4*jyifStin.i. 

Co 1 0 4] 

jussgtisaa. □ □ ;^^s^m5«ia^y<^;6')'(J!65lfiSi/f»* u < . r □ - jxmji&a ^i: □ □ Si^m 

SQSt^iH IC» * b I) . 
[01053 
( « % S ) 

[01 06] 

^tcfgBHicftuT. rs7y«<b-&«Jtil*v-r3J Vtt. g5l'S + r:S**i3S7v«<b 
ft!t»»f®5hiSc)^H«C«0, 5 0M*%W±7$)?CVtS'*U, e0H*%>!<>±S* 

§7y3!?^b^!te©SVr¥tt1. 35-1. 507$)ZC'ii«f»*UU. J:';»*U<tt1 
. 36~1. 47. rHIC»*U<l*l. 88~1. 45-?*)I. a7y?!Hbd*» 
(*7y1!l«^t 3 5~8 0M«%<?)eH-fat'CVif»*U < . 4 5~7 5H«?6<l>eH 

[01 07] 

S7y3IHbeWlC«:. S7y«7K'J7-. 37y«V=7>^b^W. 37y««II5SttffJ. 

S7y3!5x-T;^^^y»f^lr^^^^. 

S7y3S7K'J7->:UT«:. 7y«ii^t§e'XfU>'tt^l8ft€/7-<i)5BtSSiE. X 

/T-Qflycts. 7;i.<fD?ru74> (^J. 7iitDj.f[^y. c z 'J T y 7 )l t ^ -< 
, 5^K=77;i'^Dxfu>. ^^^-!^7;^^□7•□l^•^>. /'c-7;u^n-2. z - v J" 

H - ] . & - y - )l) . 7 y % it t' Z ilJL - T IV 3i Z/ 7 V 7 )l 3 - Ji^ "a 7 
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[QIC?] 

S7y«5/7><b^5a>;0T(3:, A-7yu<fa7yu + ;u»tS4^';/7>^be!to (^ 
7-^T';&7yu;*n-i. 2. 2. 2-Tl-7T'5/;i/)h';xf- + =yy=7y#)J^*irH*t 

S7y«^iii)SttffJtt. ^<?)*l7Xttfin«^*»f7Z?r>tt. 57f^>'^, / Z:?r>«35r<i;Z/ii5 20 

tt^flJtf'. 7y*/S^CJ:';g»T4iTl»l. 
[0110] 

§7y3RX-x;Uf3:< -?fiCS)tS'JVU-7«SraTlll<b'&?»-?3f>3. S7y5SX-X 

^uvuTtt. A-7;u/i-Dat'Jx-x;u¥tfr^irmx?. 

11. 5g«5^ttSft«i&i^f«Af +l;feS7 y T -ft, US « 5Z tt fi & "life ifc t * t ? S 7 

yisai'jY-tiSiai^ttSdrtt^cvicj;';^^^.?. 

[01 1 1 ] 

5ii«xtta^eST^r337y«/K'>iY-i*> a?S3ii3:a^ttSt^r»ii§7y«a? so 
«t'jjssu737y«a;yY-tf9B«xttS^«nttsrij;7n:<s3'fffigS-?iP»icv 

»f»*UU. 5g1S3ittS^'ttSVUTt3:. (^i^') 7 9 ^) U A )\> . ^ V V 7 ^ - V . XTit 

+ V . 7 ^ 'J V > , t^-^^/'^jy. 7 }\>T\L ^ . * ;u 7JC z ;u . t: k =7 v > . * ii/ + -7 ;u 

3?«XttSe'li»t^t7S7 y«3?'J Y-o)3S«3?ttMeJSBI3:, ft^StPflTr?^ 

J:UtlSfet3CVri^»*Ul). 40 
[01 1 2 ] 

iiJhStt. 37 y «^b&»iJt.JhC3tJBfi'J (^9JX.ty. » IS «! m ^ 'sp * III ^ # ) . V y 

z V y >j y 9-m. m') m ( v >; f v y □ > v q -7 u □ > <b ^ ^ # ) , nma^m^t 
^^t 1 -o Yif-d't^ 1 . «»«iffl^. z/ y y A V y *J y 7m. m ') »it s ^ ti -o 

V * b It . 
[01 13] 

UhSC3ta2««5«affl^VL-7tt. -ffi^bS* (VUi) . 37y*m^ (7y<bY 
7%^ '9 7y<bi?;U5/'5A. 7y<bA'J'5A) *tV»r»*bU. »C»*UU<?)tt- 
BS^b«« (V'J^;) 7iP>3. SS?ita5SiiHl^<9-»!lHl^q)mi¥ig<II3:. 1-1 SOnm"? 
5)2c>:Z!^»tU<. l~l00nm-?^?cvz^rHC»*U<. i~80nm-?»)? 50 
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©ffmtt^iHitt:, Sff^tt. tnmmt}:. mmm^> ^jy^ix 

[01 141 

. 7 )l 7 ^ J ^ t ^ t J V ^ y t) y 7- *J y 7 m-f 9) ') . ncta ^ L DQaHLTg.^ i/^ 

, s^e<<)7v;i':?r=*=->s ( ( M ^ ) 7 y 'J a -< II) « Sd'tt<i)7'y;i.7$y» (77 y 
)i7 ^ ^ . 9 *j )i 7 ^ ^ ) ^ s n t J 1/ 7 y ^ V y 'J y 9" m-f 9) z . 

[01 151 

3-^'5'7'jn + 5'7'Dt:*;ui- '>i^h + v5/^>^5y»'^ir'Jti?. 

L l» . 
[01 1 6 ] 

»tUU. BS?S«SX^1 0 ^*a%J-!^Tc?>Sllft-?PBE-ri C >: C J: . ft&SaS. K SI iS. 

C»*U <ttBl««gflf2«:fl%i!ILT. fit»*U <l*1 »a?6>!».T-?ah3. 
[01 171 

U<I3:50~1 50nm. i^lC»SU<J3:60~l 20ntin-?ft2. g?hStE6;^S^U 
■z«U3»e. iasi3:3~50nm»r»*U<. <*:';»*U<»5~3 5nm. H^cfi-f 
u <tt7~2 5nm?*>I. 
[01181 

fi5j-si*s«i»±7^;uA<?)ij»Si%gtacKr3fed;)ic> «ii©»B««a*^o. zs^n 

T-l'9)l-0Ytfnt[yl). CC-?lEti!L*.t!je««18(tt. l<i5mnnO)Zx>l/7BJ»C 
0. 9 8N0?^mt2;Mt. ^S6 0cm/«--?*Et^llJ^-t<:feV?=©. *ffl^l4i5m 

U<ttO. 15>JI.T75>?. 

± -? ft 1 . 

[01 191 

( ® W * ^ H ) 

^ l&ltff^AKQSW^tt 1 . 20~1. 5 5 7 5) ? . » * U < 1 . 30~1. 5 
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[01 20] 

- jfi^ ( 2 ) 

XiYbS 1X4 a b 

[01 21] 

-m^ (2) ■■ Xt3:. 2<9*«5S (W^r3:7^ + -'l'. Anr> 

^b :^ ;i/ ;u , AUT y w.^ 'J - . 7 )\,'7 -)i . t ^ x * v . ( ^ ^' ) 7 5^ :?r 

Ett, A0^r>/l^*fett7yUD + VS (Alitor. OCHj^ OCaHs- OC3 

ii^Dflf, -M^ (2) <9*«:«)vuT^f^u5/'jy-i-. xf;uyy:^-K¥<?)xh7 

y^h=<=-yxi>=^5/V7>, ?i f )v \- 'J 7 XI \- ^ y . ^f;uh';ri- + >/5/7>. 
x^;uK';^h + vv^>, t.'z;uKy^K + -v;/7>. cz;uh'>'xK=^y5/7>. c 

Z-'Uh'J7CK1=V5/7>« t.'Z-'UhU-XK=*=->Xh=^=5/>'=7>, 7iZ-;UKy^h=t=5' 

7xZJUf-UXK + 5'V=7>. 7iZ^l/hy7<2h=t=5/i/=7>. r-i7Dn7*n 
C^hU^K=^=5/^7>. r-7DD7'DIC;Uh'JXK=t=i/5/'7>. r-'?UU7'U'C)l 

h'J7-dh=<=>'i/^>. 3. 3, 3-^'J7DD7-DIC;Uh'J><K=*=V5/7>< Y - 7 U 

5/h'=^5/7'ae;uh ';;><t-=*^5/v^>. r-5'i»vh" + v7"ni:-;uhUxh + v5/=7>. 

r-(j8-7'JVh-i=VXK + V)7-DI^^I/h'J-><K=*=VV7>. /S-(3. 4-X^=*= 

vv7□^=^;/;^)xf-'^hy^K=^;/v=7>« jS-(3, 4-x7K + =yv7n'\=^v;u 
)xf;ut-'Jxh=t=-7;/7>, r-.x-??'J^u^ + -7 7-DK:;uhy^H=t=-7 5'7>, r- 
7§/7'0C>i'h'J^f-i=vy'5>s r-7^/7-nc;uhi'xf-+5/5/7>. r - ^ )V 

*7-K7-DC;i/K'>'><h1=>'5'7>. y-^-/Ui7 7-K7-De;L-h'JXK+>'V7>, N- 

e (7§/'xfyu) - y- 7^/7'nk:->iuK'J^Hi=-yv7>. r - (2-75yxf^u 

) 7$>'7-DK:;i'hy^h=^5'y7>s /S-5'7yx^VUhyxK=^i/5/7>«y<Z)hy 
7;i'D + ;/XI3:h'J7VA'?r+VV7>». ^/•^^A'V^h+VV^^, v^j^f^pyxt- 

V y . y n - )\, >i =f )iv \- V V V y . 7iz;u^?;i'VxK=t=v5/^>. r- 
7 u i/ K + V 7- □ i:r ;u >>< 5^ ;i 5/* ^ K + 5/ V =7 > . y - y v k 1= v 7- □ f ;u ^ f v x t- 
+ 5/ V =7 y . y - r u y K + 5/ 7- □ e ;i 7 I z ;u V >x K + 5/ V 7 > . y - r U V K + V 7- 

□ c^U7iz;uvxh + yv7>, y-7DD7'ncyi/^f;uv^h + v5/7>, y-9 

□ □7-DtMI/^f^l'VXl-=^5/V7>'« y^f;i/>^7-t2f-+VV7>. y-^i'^U^U^ 

^ V }i ^ f )i y >i h V V ^ y . y - ^ 9 :? ;i. ?r + y 7- □ c >>< f ;i/ v x f- + v 
i/7>. y-^;i.^>7-K7-De;u^^yuv^h=tv5/7>, y-^;ii?7-h7-0C;i/P<f 

;UVXK=t=5/y=7>. y-7§/7-nC;U^f-'UV;x;h + 5/V=7>. y-75/'7'De^l' 

<x f ;u 5/" X K + V i/ 7 > , ;>< f ;l. c z ;p V -X K =^ V y 7 > , f c z ;u 5/* X h =^ 5/ ;/ 7 
!|%c«8t*5^-?-i»#cttX7it=^ym. C^^) 77'ja'f;uStSt'i7->fJHb6?& 

»f»iLtl. C4tH<?)ir>f«^bfttttt*aiR«: Z Sffl ± ffl ^ tt 2 C V 2^ "? 9= I . 
[01221 

c <?>y 'f *^b^tttt ft3l«^b»J. fii;«tsii-7«<br3cvfz^»*u<. -w^i*. ;u 
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ik>(.t3i 7 y i Z 0 L.lk. 5 

f)l7Xlh7'aT-h. 7 
}l^Z'^LtJ7ilf)\,7 
7ilf)i'7<lT - K^iV"? 
[01 28] 

■BS^/f¥>giBi<^>^ -f 7:13:. 
3 c V u 11 . 

JIS K5400 

v» * t u . 

[ 0 1 2 4] 
( A - K □ - h S ) 

A - K □ - h /it3: . ^ gi J5l 3W JEHeE ^btt lb ^«J<?)5g tarns. >Lt3i. S ^ S C J; P P5? ^ tL 

2 c u u . fi'jxiy, maiK^w®® <b'tt<P # t*i^ € y Y - ^ ^f^g^r 'J zr Y - 1 s 

3ttdttf«gsvu7tt, (^^) :7'C7yO'f;i.s. cz;i.3i. t'U^i.s^ 

[0125] 

u t ® »f^ir ij ti , *fieili&»J, ittt^ffj t ^ u -7 Me r 3 c V tr» * u II . atad 
A_K -)jcm^<?)Y*t)ffl4it(f2oonmJ.j<.T©sR«a}«iiai^ts*r?c>:x^ 

»*Ull. C 7T«If(t«B:ail¥J^<i-?*) 3 . -JJClll^Ol'J^iBKlt 2 0 0 n mi.!*. 

3»<»«aiBi^i*A-KD-f-sc?®stsi<-r3>:ttic. M^5S<?)aibaiait8P^3«!«g>t^ 

f ^ y . )l Zi ZO Ik . BSIbg. ATO. I TO. iSlb5Z^55V<9«lfa^t^1Mr'J*L 

3. »$U<f3:. ^lHb«?S. -tStitT 9 y , VStit D Z 'y U , ^ it 7 II ^ Z U , Zt 
lb g. ATO. IT0.lft<b5Za>»>3. 
[01 261 

A-FD-hScS*a?li«S«Hl^©-5Xfil^<<)»*Ui)¥*1ltiatt5~200nm. 
J:'J»*U<ft3:1O~l50nm-?»)'J. ^■^c»*U<tt20~100nm. 
U<tt20~50nnn?^2. 

I) . 



9)^r ^ tiJ . - »tuu«t)tt7JU$=^i/-h<b^l»"?. •R) 
-h7;u5z':?/*V'fy7-DCi/-h. 7 zo yxx 
;i=*=;u7t!h7CT-h7;i/5z't/Zx;/''ry7-ai:-u-K. 7 

^ ? . 

»-? e 8 L Ozi/filf eft ^ U II . 

0~Z00nrin-fJ)2c>;tff»SU<. 50~l50nm7a'> 

6 0~1 20nm-?*>3c>r«tSt»*uii. 

m «»^gtw*rii[i^ts*L5iii»e. -&uiiy»-*uu 

IS K 5 4 0 0 C«t ? S8S«S^Sft-?HW±-?$) I C 
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A - H - h M o) C 3^ ^1 Z mm^im =S- Q) m =5- V- ^ X ts: . <«:Tigfiia-?5~3 0 

Onm. J;'<ift$U<(3;lO~200nm-?*)';, •?-«>iC»tU<t3:20~l 50nm. 
!|%tc»*b < tt Z 0~80nm-?$)2. 
[01 271 

A-h-D-hSc3rit3»l«J«[iai^<?)S*ltt. A-KZ)-KSo)-^SSC?!fU1 0~? 
0H8%-?J)^e^i^»*U<, J:';»*U<tt1 5~80M196. itflC»*U<«:1 5 
^ 7 5 J . 

li1»ailHl^tlitSiBBlU«-SXUTA-h-D-hSlCS*rttTr#Wr2C"i:*frft*bU, 10 
[01 28] 

A-t-■□-K«l3:.r^lc«^r^¥^Dal^io. 2~ioum<?)iHi^t3*rttTR6 « 

A-KD-K®<pJiJi(3:ffljtlCJ;VS«)Ciaift?CV*fr-?$=2. A-K-ZJ-hSOlSe 
tt. 0. 2~i0um7»>Zc>:i*f»*U<.J;'J»*U<tt0. 5~7um.»trc»* 
U<»:0. 7~5um7»>I. 
[01 2 ? ] 

A-h'D-hSoaSta. JI8 K5400IC«£?ffi|f«Sa«7. H>».±-?iP)?CV 

20 

v» * u u . 

ICJ: V PS3f ?a I aifi>&B, 5i(3c. S^>5li&0:Bl«aSJfr 1 0 S % T (9 § B » 

-e-ntst 1 z Y ■» if^ 1 1. 1) . Bft«ai)S}yfi ott:a5s>!».T<?)SHa-fBEj?r3cvc 
iteSSig^B^s.ttC'Sti.feA- h" □ - \-S-tmmt-i::Yif-d^ i . 

*U <tttt«aiSiJf2l*a9SJ-!ilT, flt»*U <tt1 l*a96;j«>T-?<^I. 

[01301 30 
lS«^St1 0 % VkT \2 t J ^ 'ik Y I, 1 rSi . Xft (SfS«SJS)7 9^^a%. lS3f55IIS 
«92 1 tBy<?)a^$-?Sl^r?C>;»f»$U <. !|fC»$U <f3:S«-?S» 

A-h'D-hSrj, )eaHSJ4*t:03ftiic, A-h"zi-i-SJ^srfflC!)M*sJffls)ritets^fit3 

[01 311 

M*RSJSf3:. •i7-h>^S«<i)3*«2;^Mfl5Jase!B!IC3*«.3-^S«<4)1 0aa%i!iL±7^ 
3CV»f»tUl). fttU <(3:3 OHft%^!<.±, r<;C»*U <tt6 OH«36J!».±-?*>I 

[01 321 

ttttSil<9T«SffiJar (Ro.) V«gaUTllZ. SlOUattl OOcnn2<4)ia 50 
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Q'^tf'^yyyuc) rmm'tlR'^JEu. ii{';{liu;fe.Sli<i)imm*<5»iis^*.';i::*3u« 
TJD*iIifflr(Ra.)tfO. oi~o. 4um-?*>3c>:t^»tu<.J;';»tU<»0 
. 03~0. Sum. ^>JIC»*U<taO. 05~0. 25um. ii^lC»*U<B:0. 0 
7~0. 2um"?5>I. 

iar<?>ai^ ffiii)Sj ( («fe) i^^}5fl5-d>-?-) icie«i!r4i.Tu2. 

[01 88] 

uff :^7Mei<?)r#»:t * «fit » u I (ffiiitf*. x>3?xfl)i) c v ic «*; v jf? r 

X>3CXiDIIC J: 'J ^llCC3(it PSitt I , ^ 50 <!) ^ ii ffi 7 ? 3 » , i^fflZ 

0 0 0-8 2 9 9 0 5^4:bffilClEtl{^ftTU3¥*CJ:';MditJKSKt3CVZ:^!ltC»* 
U I) . 

[01341 

tt. ^»;iHi^ (iHi^2:»f;gmLTu«i)«^tt-»;!Ht^) <9S«¥*ua-?5^3. 

-Wiitf 9 y . «t<b5/';UDZ'5A. ffi^b^^u^z'?^., Bl^ts. ito. BUbsza, 

[01351 

^ymf&. \ yyT7:t^ymm. v :>i f )\^ /< 9 7 v - h . ^it';xfi/>msg. 
ty'j^m.czVTymmn^r¥9itii'i^^^)£'»'^^f^ix'i. »*u<tt. ^7^>ffl 



[01861 
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AJLT 7 ft 
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[01871 




















S = [ D ( 0 . 9 


) - 
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( 0 . 
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) ] 


/ D 


( 0 . 5 ) 







D(0. 1) & a <4>SSfll<4>10%ffi 



D(0. 5) : 5 0 

DCo. 9) »nt^&^aG>m&m(D')o%m 

ffl^OEift^ttWlCliRSrtittUtr. S<i)BW$>:(ai?lplU-fft3 (Sl/r*^ 
70. 005 J».W)t^. 0. 0 2)^il±S«oTUlCV*^»*Ll). 
[01381 
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m^(DmiiimYm sct)mt!im<D^(zmvim<D&t^^ii)i>^. 0. o3~o. 5-?*)? 

CV»»*U<. J:Vft*U<B:0. OS'-O. 4. 9fC»*l/<0:0. 05~0. 3"? 
[01 3 9 J 

(Sl4EI5±7^;i.A<i)^0«S©S) 10 

h"S. >& V S^^P^RS ± S t b5 It T t <fc II . 5/ - ;U h' Sl*^fittifi^*9Hifit jgE tl fed/) 
C U It H tL Z . 
C 0 1 4 0 1 

-? 9= I . c c ? II 7 T JUffl^itt . -);i!;iBi^ u -7 ti « iia^tt ©a 

«Tjga-?RI.lHl^<{)¥«it(l««:,»$U<l3cO. Z~5. Oilirin.CC»*U<ttO 
. 3~4. 0 u hn . C» * U < 0 . 5~3. 5 U m ^ 1 . 



[01411 
















ai ^ © s j/r * 
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. 8 0 -? $) 3 
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. 4 0 ~ 1 


. 7 5. r ^ c» 


* U < 1 
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7 5 3 
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tun. fit ^ 




t atv -r 8 -(1 ta ffl IE 5\; -? * 
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5 iJL T -? ^ 2 C 




t u < 
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U < tt 1 . 


0 m T . ift IC » * 
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0 . 1 yxT 
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XP» * U 11 . 
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7 > ^ - □ - K 


Ji 


1* . A - K 








U 11 . * 


, A - h" =1 - K 


M 














7 > r - □ - h 


S 


¥ «i <i 


■» 0 . 1 ~ 1 


0 u m <9 Itt 




. 7 > 


r - □ - 1- 


S <i) \ X" . 


8 


— 60%-? 




^ U 11 . J; 
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-50 


% -? if) 'J . 
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7 ~ 4 5 % 
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4 0 %-f9) J . 







[0 1 4 3] 

II. ^^C-^^Pflffia^. ftS»T*<y7'D-h»> X7-;^'f7□-^^. J?-X>=l 
D-^-ZI-l-Jfe. 7'fr-A-D-h5i. r^i:'7D-f-5£. 7^707^C 

7□-^•)^^fx7z^•;^-v^>□-^•3^(*s^l^2. 68 i. 294^aBifflSieti{) 

Ttt,*H»tef2. 761. 791^. (Bl2. 941. 898^.IPl3. 508. 947 
^. [0)3. 526. 528^<i)Safl]rasa*J;6fJiifiil»:#, ^ U-t- 4 y i . 25 

8S. Bi&SJE (1 97 3^) IClEia!»fiP)3. 7'f-t'-A-=l-K^, 5"=7i:'7D-h)^ 50 
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[01443 

/i^^-^■s^mmm&.m-^nt^imo>^m■i^Vltitfz,)^^<!>. ^ m m m s.wi n t z m 10 

';.!tflU»*L/<t3:0. 15IH.T-?^I. 

!ttc»*u<i*ioo* jj».±7S)3. 

;R«|l»±7^;UZ*t^P» Sl^gt^-r^J*^. \'( Xt3i. 0. 5~5 0%-?i?)?CVt»»* 

U<. 1 ~ 4 0 967^^ 7 U V r H C» * U < . 1 ~ 8 0 % "? ft 3 C V t>f ^ t ft * U I) . 
[ 0 1 4 5 3 

(SS^IC5±7 ^ A <?)^il55?) 20 

3t:5eBB©>&sii05±7 ^ )i u o> w m -a\ m ^ tf ^ sLm tj . 

m 1 K. «ftfeJaMI55±tt«gt*riSS^I»±7 ;u/* © S«S?t «^«) ca^v tWr HI 0"? 

ft 1 . 

El (ol) c>Tvfis«f3:. SBHSttfti. A-i^n-hSz. StMVims.^ i • ^Mtnm 
Am (gJhJS) tKomffo) smts-i nt 1 . meR%n»} )i jSimtnmgLm z ^ ■&mvimA 

[01463 

@1 (0L)<?)J:7«S«B!?-?tt. !|f^SB5?-5040 1^^«IClEttrtlTll3J:TIC 

. s>mmms.mifTi&n^ (i ) « ^mvtm^mnfTVi'^^ (2) t^^i^^iaa-ric so 

[01473 

Sl^ ( 1 ) (mA./4)X0. 7 < n , oL, < ( m X / 4 ) X 1 . 3 

iX^CO'l', tnr3:jEti)SS5(-ffiC1. 2*;fett3)-?ftV. n,l3:S.Sl/f^5iffi©)l 

t;f*-?ft';. -^UT. <t,ttiiiisi^*AK©ss (nm) T^fti. xttRr«3tJSQ)ifis-? 

ftV. 3 80~e80 (nm)0eH<<)-ft7ft2. 
(01483 

fX^(2) (nX/4)X0. 7 < n 2ct2< ( n A. / 4 ) X 1 . 3 
SlS (2) 1". ntt]E<i>«lX (-JfilCI ) -?ft';. njtti&SW?-aii<i>lW*-fft'-', 
^UT. GL2t*-6SW^A[g<?>SJ? (nm) 7ft?. A. He pI * IS <?> ifi « "? ft V . 8 8 0 40 
~6 80 (nm) ^^eatpfll-^ft^. 

t25y. ±ie5X^ (1) Jyj^C/JX^ (2) ti8i;fer>:t3:> ±ie=&i!!iS<i)i!HlC?irllT»^ ( 
1) tiiS;fe.t-m (jEQ^S. -JfiCI , 2f;ttt3-?ftl) , /Jc*, &^ (2) t^fef 
n (iEcp^St. -aiCI-fftl) tr^fer3CVtB'*UTl)3. JJkT. &^ (3) ~ ( 
8) CTl)-Ztlo|«-7ftI. 
[01493 

BI1 (i) c?vt««tt. a?B5tffti, A-h"D-KS2. '^mtnmfSb . astft^A 
IS3. ■&iivf¥>giffi («5hS) 4 ©raff <?)S«Kt #-r?. aBH^jtfti. 'f'St/f*S5 

s,mvimjSLm<f>mifim>'¥mvimsc!)&vim>m^^n^ci)mv\m>'&mtfims.m<(>&vi 50 
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m 

Ell (. h ) o> J: ? ^ IS^^-^tt . !}?BaBS5 9-5040 1^^/:^?fiClE«l!TaTll3J:7C 

. '^mvimsifTii'&Lic (3) . s,sw*£iK2^Tiesi^ (4) . i^mmmjs.m»Tii'ik 
^ (5) ■?^tiYii«£rzcv#<fc'j4saj£.jaS4ii»±tt«gt*-ri&t*i*±7<;i.^*t 

[0150] 

aJC(3) (lvA./4)X0. 7 < n 8oL3< ( )v A. / 4 ) X 1 . 3 

&^(3)1'. ltttjE<?)SfS^(-JSlCl> 2*;tel3:3)-?J»';. n st^'f EtJim Mcr> mm 

,380~680(nm)<i>eH«?)fl|-?J)?. 10 
[0151] 

S^(4) (iA./4)X0. 7<n4cL4<CiA./4)Xl. 3 

SliC(4)+. IttiEtpeiRC-ieci, 2tfef3:3)-?ft9, n ^ t3i S> E Vf m Sim ci) B 

vtm-fS)'). ^ b 1 s d, ^t3i ^ m tn m &m cr> sm (nm) A.ttRr«3tJi®<?)aiE7 

*)'J. 380~680 (nm)0eH©fi-?»)3. 
[0152] 

Sl^(5) (JA./4)X0. 7 < n 5ct5< ( j A. / 4 ) X 1 . 3 

si«(5)+. jtti<?>«»(-Mici )-?*)';, r\6t3i'&mvim&m<<> mvtm-^h *} , 

^UT. oL5tt-B®W¥^St6>/SJf (nm)7if>2. XI*qI«3feia<?)Mi^-?i?)V. 3 80 
'-680(nm)<i)eH<i)fl|-?5)I. 20 
[01 58] 

@i (t) <?)j;3«is«sj?-?tt, ^f^sw^s^Tiea^ (6) . ^mvimjkm-afTii^^ 

(7) , '&E*;r*^ffit^Tlel&^ (8) t^tlTtLSiStlC^X^, !ttlC»*Ul). 

A.tt500nm. kttl. LttZ. jl3:l-?»)l. 
Sl^ ( 6 ) (KA./4)X0. 8 0 < n 3cL3< ( K X / 4 ) X 1 . 00 
1X^(7) (iX/4)X0. 7 5 < n 4oL,< ( i X / 4 ) X 0 . 95 
liiC(8) (JX/4)X0. 9 5 < n 5ot,5< ( j A, / 4 ) X 1 . 05 

[0154] 

tU?. lai (ol) ~ (t) BffiW^-KBItat^JOSVUTfflU-zaif';. 30 

A-KD-hS, '^'lii^r^s. aMW*<R[Sn:« Tinaiatro. 2~i oum<i)iHi^t§ 

[01 55] 

02 (a.) saBSJftti . m s (asj/r*^K) e. ^ -n^mvimjA 

~1 0um<?>iK^"?^^. 

02 (t) n:/TxtSI«tt« SBB^JH*! « A-h"D-hS2> 1% 1 (SlStff^S)®) 6 

. ^UT-fesw^jm (^?t-s) 4<i)m;?<i)S«BKt*rz. r* ®6ics*+i^)bi^7 

l*.¥iftil(lSt^0.2~10um<?)!HI9--?^7. 40 
[0156] 

02 ((X) - (fc) C/Tv-r««-?t3:SBB5^}f^*l , RS S (ftlSW^AK) 6. ISBW* 
[0157] 

E2 (a.) ~ (b) ©-fc^ttSmpEftt. ■(&llft$AE4£^TIEa^ (9) tUSriC 

S(^(9) (kX/4)X0. 7<neoL8<(kX/4)X1. 3 

(9) ktJi«<>$& (-JfilCI ) ne tt'BSVrS.SKoS^/fS?^';. 

^UT. oLe tH'&MVimj^^ci) Sm (nm) Xtt°I«3t)i®0j&S-?i?)';. 50 
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3 80~680 (nrin)<i)eH<5fl"?iP)I. 

553V. ±iEi5i^ (9) tas^r^tt. ±ieigiB<i)eHiu«iiTSSi^ (9) tai*.-rk (z 

02 (ol) ~ (fc) C/TvU*.«««:. aStt$A!SCA-KD-K'tttW-5-t3» 

»-? r ? . 

[01 58] 

*%eB<i>^i3t«tt. <i(D)S<i)<*fii7^;i.z^ (M3fe4&ffli*a7^;i.iU) Ci)'>ft<vt-:5c 

, :*:fgBH<i)jai^BSjt7^;U/At^r3. «*<fiffl»a7^;i./^tt^ ±IB«i)J;TIC. iftffiW 10 

Ilci)?KlU>ittI«itftflf40* ^!<>T-7*)ICVtr»*UU. 
[01 59] 

«g t # -ri . ^ti^DZKSja. *a^iia©s^^b»°r«6^ « 1 . 

2t:fgafl©J5S!tll»±7^;^^^t^i3t«ffl«a7-^;^2*0-:6c. t$^^ti*sfs:^'^ 

[0160] 20 

^mtomi) K tiz 7!^ 'J y - 7 ■< b ttnrcvimtx^ < . ^psm&.-g', w^i&mm 

fe. a('J7-7<;U/*0iJ<^^»ICllUT£!»tC»IJI!RH:«<. i>a<?)5i<*^5fetffll)7C 
[01 61] 

t^^mQ ^mm ± 7 ^ )\. u-^u%m<()\^m7 a h u (ig*«ffl«a7<;i.^.) vu-z^u so 

[01 62] 

tl 3 . 

( 1 ) «^bSftau*.asiB5Jiflj©-^<?)iiiic±8E<?>*s (ffil, asvf*-Ris. a-k-h- 40 
(2) aeBilH*<?)-B©En:±iE©&S (ffj. asiff*£iBi. a-hd-kS. •ss^ff 

[01 63] 

(1) IC3V11T. SBH £ © - :)5 ® D © ;t^i8 <t sas rn 7 u I «^ . sSttSft^tsftS 

iJ-r HiJ©«<bSQa U fe«BflliH»0 « ffl t n □ :^ »mS5a, rD-»l^JQg, iXteSftS 

(2) tC3tl)T, J^«R5±7-r;i/Z^^<$t«!^b)fitC5ftt?=r?C>:t^»*Ol). C<?)»6 

. >a«it5±7 < ;i.Att&st^tnij0^it«a7 < ;uz*-?«auTfift<bJficstt?=u 50 
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[0164] 

U.»*U<ttO. 17>)«.T-?ft'J.»llC»*U<ttO. 15J!<.T:?if)?. 10 
[01 65] 

( gfi 5ia s ) 

3«^-?if)';. itfC»*b<«:1~£«S-?»)Z. »*UU7^l/*';)fi<?))fiatt8 0~7 
OXZ. «fC«-*U<tt40~6 0'C7^2. 

7^1.37 'J )SC5f»U*:^tt« 7-f;i./^0l'C7^U;&'Jpr«-*»^iSU«l)^?(C. + 20 
[01 66] 

. SB§atf^*ci)ll?x^b?^^;fe3Sii]t^s*IS>;^^a7ttTfl!ffl■r3. 
ll7X^br^^fe*iltt. at 'j ^ z )i 7 - )i t ^m-» y 1 1 mitmY (omm^^-t ^M.t i 

[0167] 30 

( 3t ?ffl « 7 / ) 

^-?ht, !ftffF2587376^. !ftl=F2565644^. 3f@l2002-82226^# 

<?j*^?i«v-f-t^*it»ja3. »fm2ooi-iooo42^C8e«i!raTii 
2 mm^n»±cT xdx ^ v 7«it«C[t#t?<b^ia*^'iPsK?*i;fe*^s:tettS 
t*U. ^T-^ZDx-f y9^bft!ai<?)R3itffi-i:itf^*>:<?)S-ri®*fraBH^Jt<*»'ici)S 

8IC#oT3t<bUTl)3UVt!^^Vt?3t^ffl«7 4;i/Z^i^»*UU. t^t)"^. f -( 
XZl7^-fyi7«ffiffifltt*t3^b6«B0ffi|q|«t«lVUTt*,fi'j;j.l*, A'f7">lyFBi;f^l. 40 

'H>KE(?j, y^xKieioj. 7KC5/*z7XE(S). av>;?ri-ney5ffiis)^-?»)oTtA< 
I) . 

S®t»«<bSQa^*i.Ti»3CVJ:^»tU <. «ilE<t)Sft<bSQac«£-:>TSJgr2C'^Z;^»* 
U II . 

[0168] 
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ZO^ ( (nx+riy) / Z- n,) Xct^400 

(nm) ■?5)3. 
[01 691 
C B ^ It m ^ S ] 

^mm ±7 )[^ uii . m^fimww (lcd) > t-^xyt^t-t-i^^k^^ji. (pdp) 

, XU;?l'D^§;ryt!>XT'-f7 7-U'f (ELD) •i'lStte^/TvllS (CRT) <i> J 10 
[01 7 0 1 

@8 (c3l) tt, j5Si(!)b±7^;uzxt(Hi^miii. !t?ic. pdp. eld. CRrrriiffl 
t3ft*utis«-fi?)3. >5«i!*jt7-fyuz*i*. SBBSitu* (1) tt6mms (8) 

[0171] 

03 (fc) ^04 (c) (ct) tt. J^«RS±7^;i./*tLCDr:)ifflr3»*UU« 20 

«-?^3. m z (t) >&t^K±7^;^/^o)SHflS^t^^ (i) »i6mmiB (a) t/h 

U-?flU3tiS<i)«a7^^P/x (9) IC««UT3ir'). t?-;»<^)^S3tli<!>«a7^>^/^ (1 

0) x^ite^ifjs (8) t^vuTjas^rviiiBtpjsaSyTviic^au-zi)?. 

[ 0 1 7 Z ] 

04 (c) SS4l!3!>±7^;iA (ffii*4Sffl«a7-f;Ui.) OiSflHS^Jf**: (1) »t6m 
WiM (8) t/>-UTli*ffi (1 1 ) CJf^UT^r'i, <B*ffi0«»7-r;U/A (l 0) t^te 
SffJS (8) t/VUT}fiS^Sm®0)fi^«/TvffllCS«U-?l)Z. 1214 (ct) *fS 

WQj5Sti%±7<;i'/^ (.m^^m^sty isSBH^^ff (i) z^ii««3tis (i i 

) fcm^ b -z ft ') . ^i*^8<^)«li7<;^A (i o) i^te«ffjs (8) t^UT5fia*rvi5 
ii<{)5®s*miicfiisuTU3. it6mms (8) ctt. a^. 5R!W«y<9»iD»Jt»fflu so 

T t J; I) . 
[0173] 

3|s:5eflBCfflUlJ5»B»±7^;U^.. ^C/. fi*«t3:. y^rXxyh^Y^v:? (TN) 
. Z-A-y^rXxyh^^y^^y? (STN) . A-y'4t)l7'7y(Xyh (VA) . 'C 
>7*l/'r>X'fyf>5" (IPS) . ;2r7-T^37'J-D>'\>C'fxyK^>K-d;i/ (O 

cB) ^<t)c-h-<?)Sias. jas^s. **:tt^sias!<?>jfia*5iiisc»*u <rai»3c 
(SitJS«?stsr3s*«'ai7<;uiv. ■e'j;Lf*i£;63M(«fe)s<?>D-BEF«y) v 

A./4tSVifflJfSt>tt3C>;-?. ;^«S!)fiSffl«i)«?t«^. ^«EL7'^X7'U'f 
[01 74] 

C HJfe «l 1 - 1 ] 

(A - h- □ - KSffl3l?S)S<?)s@S) 

h<?)iSd1» (DPHA. B:*^bSI («) S) 3 1 5. O^IC. 5/'>>3J«tffl^<4)^f;UXf 50 
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;u^7-h>«-sx)g(MEK-sT, mwfSfms.zonm%. a* ^b^p (<*)») 450. 0 
^ . y f Jijif )i h y ] 5 . 09■.5/9□^=t=-9-/>220. 03-.atS^^j^fi'J('f 

llUf^xJ'iOl. B^TRir^^- («fe) a) 1 6. Of, tJiiOUT l/^. ilii 

. 

[0 1 75] 

(-|Hbf9>«l[iBI^«-»5fi<?)sa«) 

□ A;UKtS*t^ - IS^b f 9 >«ll(l^ (MPT-1 29. BiiESI («fe) ») 
^ T S U fe. 

±le<?>tll^257. TlB«^BXffJ 38. 69-. Sf<i:&f5/9D'\=t=-!^/>704. 3 

[0 1 7 6] 

[ ^b 1 8 ] 

CH3 CH3 

0«C COOH 
OCH^CH^CHa 



[01771 

i/"^>9x';xyh-;U'\=^-!^7:7'JU-h<i)S^«j(DPHA. B*^b SI (*»)») 5 
8. 4^.3feS6S*fe9J('f;Uir+i7?07.B:*:^A3r'f=*'-(tt)S)3. 19", 
*«lSffJ(*-r+a7'-DETX. B:*:^bll(tt)«) 1. I^", ^ f A. JL f H "7 h y ^ 
82. 4^■,3y^^/'>/^7□^ + ■!^/>1 869. S^tJ^iOUT u;fe.JLao. 4U 

[01781 

v;/•'^>■5'xyzyl--;^^=^■!/■79y^-^-<?)iS^tt)(DPHA. B^<bll («) ») 

49. 99-.*fi^^*feffJ('f;U3r+a7907.B2^^Air'r=^'-(«fe)»)4. 09^ 
. 3tJiSg'J(*r+a7-DETX. a5t:<b«(<*) S) 1. 39-. p<y;UXf^U^7-h> 
455. 8f,St<*;C/V?D'\t-9-y>l 427. 8tt5i;tDUT Ufc.JLSO. 4 

[01771 

(V7>'(be?»c)P^) 

SJAJtiPSt^^^j&isggr:. 3-;f9';D + v7'an-;i.h'j>:i-=^=y^7> ( 

K:BM-5 1 03. <S&it^Xm (^*) ») l 6 IHSSP, ^/at^lSl 23KS85. X^' 
/-;U4l5K«aJtA]itS*U*.©-«r. 7 0t:?4i*SSlBrit*.tt. S5a*-f/Ui33U 

. w<t&:m.^VBYb-zm^^yyyit^^ii^)z.. si^y^^^iai 6oo-?$)'j. :?r 

'>'zrT-EE«'W.±0fli*07-«r. ■S-^mtf } 000~20000Q5£«'tt1 00%-?»)o 
fc. ^rX7DTKr77^-«-«»»5. /i!PK!)3-77yD + ^7-De;UKy-XK 

[01 801 
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fiS6. JSR (<*) S) tS«S«U-Z. <ia5E«>li7v«3t'J7-<i)HJf^«'aSl 0K« 
JSJ^-Xf^il/^yrfJUtT-K^SifitSfe. ±12. f»SI?att7 y y Y -SJS 5 6 . 0 9- 

c V V i) Sim ^ <>> ji T X. f tr h y ff mwi (. M E m - s T . srf»mm&onm%. b 

[0181] 

SJiSOuwOh 7 Klf )[> ^1 }IU -7.7 4 >V U (TD-80UF. M±¥S7-f;UZ* ( 10 
<*) ») ±C. A-KD-hSfflafli«tr=7C;»'D--?-tfflH7MfliU*.. 1 OOt 

60W/cm«9S/U^^';UA74'K=7>7' i7 47v7 4v07. (<*) «) tfflUT. S 
S4 0 OmW/cm^ Bllitl3 0 OmJ/cm^<?)5fJ?l-«t9IS^UT^^St«^brtl:. 

>i 240W/cm<?>5i$^9;UA=7'fK=7>7- i7 ^ 7^ 7 a y 0 7. («fe) ») t^U"? 
. B|)t5 5 0mW/cm^ Sltil6OOmJ/cm^0lK?l-)l®t8Si4UTMfliSt«lbr 
tt.'1=SJ;rS®(liW^l.65.ffi®67nm)tP0i:L^. 20 
[01821 

«1'ISW2!SSQ±C. iftEB AISfflM^lija t r =5 C □ - 9 - t « l» TM^ii U 100 

240W/omcpS/^><^'^l'A7'fh"7>7* (7^7'^7^y7X («fe) S) tffillT. 
Sgg5 5 OmW/cm^ 881416 0 OmJ/cm^Q^J^)StigS^UT^^iiSt«^b^■tt 
. affiW*^!B(ffiW*1. 7 3. iSSi 07nm) t BSJ? U ^. 
[0183] 

t:7$^J«U^«. »««Si^1. 0<*a96i'AT<?)»BSlC«lJ:TCS«A-5/*U«t^ii 

. 240W/cm<?)S/$P<5';UA7^h'7>7- (7>f7=77^ y!7X (fife) ») tfflDT 30 
. 9gS5 50mW/cm^. ISitfieoomJ/cnn^^lSJ'hJSt^SilU, 1 20*C-?10 
«^^iOJ»U-Z. €ffit^*-glS(ffiW^1. 43. K^8 6nm) tPSCL;fe. C<i)J;7C 

UT. ss§i!*±7-f;u/^trF»ufe. 

[0 1 8 4] 

C it « a 1 - A ] 

(SI4I%±7 A©?^») 

*^s^5'J1 - \ G)^ V ^-^-kt 1, - ^w.'f *} y^n.^ Qnt>') xz . -BHbf5'>«iiitt^ 

(TTO-55N. 5®;t^ tfflUfe. ^tli-K-^htt. *I^«)1 -1 V^<[51« 

n:UT>&S>t(tS±7-<;UZAti^»0^. aS^;f¥A®<9EVf¥tt1. 9 3. Klitti 

07nmT*»ofe. 40 

[0185] 

[ 15 Jg <9J 1 - 2 ] 

(-i8<b?9>ai^<?)rp») 

-BHbf^>iHl*©fFS. &&f. K-7-»C?yuTi>ffl<i)^^(!ttB3¥5-3 30825 
) XZ%-S^ . n. (Fe) tDAJUKlcS^SU;fe.>Jl5K3:|Bl«ICt-7. -B»<bf^'>lll^© + 

CD Ail h t K - 7-u^Dyuu h <o - tsutJ" 9 ywai^tffsufe. 

ZlAA.h©K-7-Sl*.Ti/Co(H*ft)7. 9 8- 5/1. 5>f«lJ:?CUfe. 

ffSufe-iHbf^>iffi^tt. ;i.^;us!08S^«iffi/()^®4;)mt. i»:ffl^<?)¥i^ffi^-!^'f 
Xtf'40nm. itSfflS^f 4 4 m V 9- o fe. 

(St4H!5±7-f^U/*<?)rFS) 50 
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iiBH^Ji - 1 Q 3 A )i h t ^ n 1 1 -m it f ^ y f^m ^ o> 1* t) <) . ±ie-?fFSUfe-® 
it J- 9 y t m I) z . ^tiKk^t^. nmwn - } y ^ < n^f:: -z SLMm ± 7 ^ 

[01 86] 

Cll 1 - 3 ] 
(-BHtf9>ai^<?)rFS<) 

-|5^bf^>iBl^Q^^S. , h"-7-5fec^fliT^5i0<?>^5^(!ttll¥5-8 3O825 
;i/^Z'5A<4)K-7'«a:, Ti/AI (S«Jt)-?. 97. 5/2. 5VS?«fcTCU^ 

o 

i^s u -i^^t ■? >t[i^tt . ;i f A.S!C!)ss^«ifc}t^S4;) 15 ft . i 3? a ^ <?> ^ a ^ >f 

Z'«f3 9nm. Jt«®a»f4 3mV^-?*)-:>fe.. 
(jat^i!*±7 ^ ;uA<?)i*P») 

flSfefiU 1 - 1 (O H A ){, h t ^ ^ t 1 -ttiit J" 9 >«ltt ^0»t)'JC. ±ie-?^TP»u - BS 

it f 9 y 1 m ^ . ^ixyx^t^ ^ nmrn ^ - ^ y < m^c i> -z ± 7 ^ Lt 
ffsofe. ^mmm^m<<> mvi } . 92. MJ?tti 07nm-?^ofe. 

[01 873 

[ H IS J 1 - 4 ] 

(-K<bf9>)a^<9i^s) 

^l$^b?^'>iBl^«9ffS<. JkZ/ s h--7-^IC?yi)Ti>a<4>¥)fe (!»BBT5-3 30825 
) C*^?=. (Fe) t5/';UDZt7/*C3^5Ufe.J-!<>J'H3:|nl«CLT. "Bft^bf^'^ai^ 

(D V )i zi z 0 t - 7' b )=. i/" 3 z 0 L.-s ^ Q it ^ '? y ^ ^ ^ . v 
;uDzO/*©h--7'«ii.Ti/zr(^«Jt)-?. 97. 5/2. ^ \z\j yL 

• 

u fe -i$<b y ^ >itt^i* . f ^usojas^ia^ffld;) »4 ft. 1 scim^oT j^ai^-!^ >( 

7*tff40nm. A« H a»f 3 9 m V -? ^ o fe . 

nsfe^ii -i0DA;uhts^r?-«<bf^'>R(ia^<?)»t)'-iic. ±se-?rF«ufe-Bi 

^bf^>iKl^tfflUfe. ^ftW^iT-tt, S56^5'J1-1V^<|B!«ICLTJa«K6±7-fA.A.t 
ffSUfe. ailW*AK<?)HVf*tt1. 9 2. K^ittl 07ntin-?yi-5fe. 

[01 88] 

[ « 16 flJ 1 - 5 ] 

(-^<bf9>!Hl^©rp«) 

-iUbf^^m^^ffS. h--7-)felC3irllT^>at?)^)£ (»*^T5-3 30 8 25 

) a (Fe) tDA;UhV7;U5Z'5^^C^!ebfe>!«.5H*|pl«CU-7, -ift^b 

f^>t(i^0'ficzi;wuh- >:7JU$zt7/*tK'-7-ufeDywi.h. 7;u5zi7A3#<<)^ 
BS^bf^'>««Eiii^tf^s<ufe. □Ayui->:7;u^z':7/*^)h"-7-«i*. ti/co/ai 

(H*it)7, 9 7. 5 / 1. 2 5 / 1. 2 5 V«ZJ:7C0fe. 

» u fe -i$<b f ^ yiii^tt . 9^ ;u s <?) iaa«Jt2^s«;) ^ ft . i »;iHi^<?)¥J^!Hi^y 
7'flf40nm. itSiiaif 3 9 m V » r> fe. 
(&S^B5±7 ;uz^<«>rF») 

KJi'^'Ji - \ G) -3 )\ h '^M t !> - ^ it 9 y o) t) \z . ±lB-?rf»ufe-ffi 

^bf5'>!Bl^tfflUfe. ^ft^KJMS:. SJ6«Ul-1V^<lp|«CLTJRS4lt»±7<^^t 

rpsufe. ^fsv. asj;f$Affi<?)BW*tti. 9 2. SJiai 07nm-?^->fe. 

[01 89] 
[it«ffJ 1 - B ] 

(-is<b^9>ai^<9t^s) 

h--7'-ri7C«t5i<bfe>J«.}K*. HBS^yJl -2V^<lDl«lCUT-|$<bf^>WIIl^t 
S U fe. 
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i^mm±7 < ;u/*©rfS) 

KBSW 1 -i<?)DA;n>tg*r3-ffi<tT^>«8ffl^©»t)'-ic. ±iE-?rp«u*.-ai 

ffSUfe. say. S.l^;f*ABI<?)iat;r*tt1. 7 3. Klittl 07nm-?i?)^fe. 
[01 ? 0 1 

(J5S4f!»±7 < yUA^afflS) 

>l^±-?rFSU^J^I3l%jt7^;i./* (SliS^J 1-1-5, Jt^^iJl-A. B) IC^jDT. w. 
T<9JB§Q8¥ffl)t47ofe.iS«t^1C^Tvr. 10 

( 1 ) \^ xo>nm 

- (NHD-1 001 DP. B2|stSei!R («fe) ») tSUT. >R«P»±7 

[01 91] 

«'3t3tSH-(V-5 50>ARV-474, B*fi-3t(*fe)»)traUT. 3 80~7 8 
Onm0i£fimaicaVUT, AS^ftS' ICJifitZi9-3fe>Rti*t)aiSUfe. 450-650 

[01 921 

( 3 ) IH -tt <i> i¥ ffi 20 

^xi J y 7 - 7 ^ y (xFH) trauT, jasesic. «?5rsfi5o% 

<?)»HST7. 53i7^;u^'-<5aia*n:3Trit3B3t^iaoi^fa. sod^s, eoo^ 

9 0 0 Bt S c ay 11 T . Mittt^® t ^7 o ;iE. . 

[0198] 

ss*ite±7-f^uz*<?)iiiH*;f*AJSt#tniy<?)*iic3yi)T. io ^ ^ - t ^ 7 i^m-^^tK 

\2m.\ 1*. ^Hl 1 '^ii^^tAtlTft 1+1 0 0jBI<5>jE:^r#ci)ftit*"JJ/-, BS^I 

(it*) 8S<<?)7K';xXx;U*!i«7^-7- (no. 3 1 B) Ci;2SlSC®^tlBlb»m-?«t'>lig 



u 


3 H^Tft 0 ^ 








1 


0 0 ff r: ?y u 






: ® 


30 


1 


0 0 ff ic ?y ti 




<?) 


: 0 




1 


0 0 ft ic 3y u 


-z§j»ffl.trai(y)>4ti,*.B<i)»^i o~3ff<?) 




: A 




1 


0 0 ff ic ay u 


■7fS!J»fat^a[4/)^tL*.tQ»f1 OfftC% 




: X 





[0194] 
[$ 1 ] 
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[01 951 

mmmz - i ] 

(A-f-'D-t-SfflM*li5S<?)Sll») 

h<9iSe!»(DPHA. Q^itm im) 91) 3 15. 09-IC, 5/';;0^m^o)^f^Xf 
;i.i7h>«-U)S(MEK.-8T. BJf^«-aS30HS%> Bit^tiS'(m)S) 450. 0 

f . ^?;uxT;u!7-h>i5. 03". ;/c?a'\=*=-9-/>z20. o».3ti-&^feffj(>f 

;utr=*=i:P907. a2t!:yA:«r.<:^'- («fe) ») i e. o^'. tJtAjtT t^. jls 

H A )i \- S ^ t J -m it f 9 y i^im ^ (MPT-1 2 9, BJiSSI ») c3irllT 

^ t H U . 40 

x?;u7C7'Ji/-i~) 2. 6?-. 3yJ;^>5/9□^1=■?•y>70 1. 7tT5SiDi/-7^^-</ 

[01 96] 
[ <t 1 4 3 
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v'^>^'x'Jxy^--^^^=*=■!^:7'7y^-^-<^)jS^^» (dpha. B^is^bSi («ii) ») 5 

8. 4^<3tSd^1i&ffJ('f^ir=*=i7707.B^fA3r-1'=t'-(«fe)«)3. 1^. 

^mi&m ( t ^ ^ D. 7 - T) E T X , B*^ba(i*)») i. ^9^;ux?;uirh>4 

82. 4?-. ^r<^;6fV70^=t=■y•y>1 869. 8»t»iDUT U*..}Lao. 4u 
[01 981 

(ieiMI^$^iiffiM%)S9ii») 

±iE<?>-BHbf^>«^Bl)fi58e. 8»C, 5/*^>^X'>'7yf--;U'M>977';U-l- 
^5/./N5^^X'JXyh-;U\ + -y-77'JU-Kci)iie% (DPHA« B*ibS (*) S) 
49. 9^, *a^^it&ffJ (^;U»'+a;P907. B:*:fA;y'f=t' - (^*) S) 4. Of 20 
. 3tJfS»J(;(7'^=<=a7-DETX, a*<bS(**) 1. 3?-. ><f;i.Xf;i.i7-K> 

455. 8».^irJ:&^5/^7□^1=1^/>1 427. 8tt»iDUT U^.JiaO. 4 
Uint9 7K'J7-DCrL/>»7 ^ >l 9 - IS' iaUTSiffiW^AffiSOM^ataHSUfe. 
[01 991 

(;/7><b^tt)©DiS) 

KBM-51 03. -ISS^baplJK 1 eiHlfiP. ya-^l^l 23Ht8J. X9 

/'-^4i 5H«fiPtio%iS6bfe<?)-«7. 7 0t:-?4«^>&jsr-tt;fefib, $ia*-?/tiPu 
, sibttiiiBx:* V u Tsw« 5/ 7 > ^bftijjj t Hfe. ^»T«i«^^si*i eoo-fip)V. 

'>lirT-J^H>±<95y:»-<5>?-V> ^^^Stfrl 000~20000C)SJt:«^l*1 0 0 ^ k.. 30 

V ^ y tsi ± < b -z {,) ^ » k . 
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HW$1. 42©JSR?l?lStt§7y«7K'JT-C^7-Z5-JN7 2 28. Bff?«-5Sfi6H 
15S. JSR («) S) t»«S»UT. ft?HIS«e7v«7l{U7-<?)il»?«-a«1 0H« 

'V'>':&«()fa^<<)^f;UXf;i/^7-t->«-iX)S(MEK-ST, H)f^i9-^S3 0H1%, BM 

^bsp(m)S)8. o».±iev7>ibe«Jti. 75?-.^^j;6'^f;U'fy7'fyuiri- 
^TS. 0?. 5/!7□^=^=-9■/>33. o^f^inuT ufe.JLao. 4um<?)*'; 40 
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[ 0 2 0 1 1 

eS80umQh'J:PCT;H2;i/O-X7<^UA (TD-8 0UF, S±¥S7'f^A.( 
S) ±C. A-h-D-KSfflS^iJSt7=7C7'ZI--5'-tffll)T^^fiU*.. 1 OOt 

-??t»L;fe.<*. as«afit^i. o^*a%lJLT©5Hatc^^2J;^lcSl!SA-5/•u^^^^^1 

B0W/cmci)S/D-><5'^A7'fK7>7- i7'<7y7Av9X («) ») tfflUT. S 
g4 0 OmW/cm^ SISS13 0 OmJ/om*0MJI-)lltiS«L/TSI^St«<brtt, 

l?T3. 5urin<i)A-KD-hltr#5)?l/;fe. 
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. BEW^-affi ( SVf * 1 . ? 3 . ffiJf 1 0 7 nm) tff^EJiU 
[ 0 Z 0 8 ] 

t;-?$2>*U^«. BSlRSSt^l. 0ftS%iJl.T<()SHac«Icl:?CS«A-yU55X:rii 
. 240W/cm®S;$-X^'^UA7'fK7>7'(7>fr^7-fvl7X («fe)S)trai)-7 
. 9SS550mW/cm^ 8IS*«600mJ/om*<?)«^h«St9aSSU. 1 20t-?l 0 

^^mmb -z . ^mvjmjs.m (.mtnm } . 43. KBsenm) t^sru^. c<i>i:?ic 
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[ ft « 2 - A ] 

(ss^i!»±7 ^ ;uz.©f^») 

llli8^J2 - 1 <!> 3 A )l h t S n fi -tSiit f 9 y leSilBL =}- Q » t) c . -as^b^9>«!ffl^ 
(TTO-5 5N> («) «) tfflUJS.. ^ftJJ«.?H3:. l^l6ffJZ-1 ^*<|dI« 

C U T >SS^I% ± 7 -( JUi. t » U fe. aiW^AK© BSW^I* 1 . 98. BSJftt 1 
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1. 9 2.KJitti07nm-?*)r>fe. 
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Ltttstm 2 - B ] 
(&«i%±7 ^ ;uA©rFS) 

Ufe-lHbf^>iBI^tfflllfc. ^tLW.5H*. llli6fi'J2-1V^<|Bl«ICUTS«K±7 
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[ 15 {6 3 3 

(sis^m^SQirffi) 

HBgfl'Jl - 1~5, 2 - 1 ~57rFSU*.*?e?H<?>J5«B5±7 -rVUZ^t. BSSffvUS© 
T*^ X7-U'fiICillL/TB««/TvllStrFSUfc. *5gBB<?)Jg|iP»±7<;i/Z*tfflU*. 
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1. 5 N (^>jK^it:r h V LjKmmt 5 oxzc^kmi. fL»it)^-^m^i> k.. t K ro . o. 

flJgfi"Jl-1~1~5. IIBg|?J2-1~2-5-?i^Sb*.J5.&il»±7^;UZAC*tU-Z. * 

( <i * *s <?) <^ « ) 

fflii?75um<?)7K'Jt'z;u7;uD-;u7^;uz* ( («) 7^u») tjxi oooKaflJ. 
30*7H*aJ. 3t7lbS7'J'!7L.i 0 5M•8P*^^^^7 7XS)Sc5^S5g«L. 3'!7«t 
i&mt itft. )!f:i)-7' . c<i)7^;i'Z^t4Ml%7rvt/i$7XJS)fi=i'-?, 4. 4i$cai:^isici 
tti3gfttb^«. Ig3g«;«<4) * * ten* u T«*Kt rp» U fe. 

i!35jh7^>'u^. iu^Wtmi^ny A )i <(>mit^mL ^ h v 7 ^ f jn^in^o - xm-^M') 
et>itfe. •ii3tK<i)t?->i-:s«!>nctt±lev(ei«ici/TifiJ^b5!{iau*.hy>'t!^ 

;H2;UD-77-f;WZ*tI51l>7liyCz;U7;UD-yU*»SS'Jtffll)TlfiVdt)tt^. 
C0J;?ICbTrpSU^=.*5eBfl<i)fi3t«tll«UfeTN. STN. IPS. VA. OCB 

d;)T«ffl<ttt^«ft T life. 
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[ H Ji6 ffj 5 ] 

(«*«<?) rp») 

T$^bUTUl3t^«8^:5'ttt*-ri*^fli«74;U^ C7'fKCa-7-f;U/^SA - 1 
2B. m±r¥::A7 ^ )\. U («) ») cftDT. 3fe^S55ittSt*-r?flJ>:ttj&J!HRy<?)«IlI 

tll^6^9J4>:[Ql«©*#-?^«^b5£^au;fe. 

%^<D -13 OmfC. ll5gfi'J4-?ff«UfeS«fife±7^;UA (M5fe«ra«a7^JUA) 0« 

^b?^^su*:t-'J7e?=;u^2;^□-7fflta5';'&t^t^:*.. r^lc, <i*s©£7;r:»<?)fflc 
tti«^biifiSu;fe3t^?i«7^^uz*<?)hy7t!f;n2;i/a-xEt(Dii^*yt:'z;u7';uD- 

(BiSKd'viiSQarA) 

C ci) J: 7 IC U T S U fe^l^fgBfl Q {13fetS t L T N . STN. IPS. VA. OCB 
T U 55 I) «3t« t U^)fiS«>TvlfEct;'; ±Tii<i) 
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